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IN THE CLAIMS 

1 . (Currently Amended) A dental restorative composition comprising: 

apolymerizable, ethylenically unsaturated resin composition; 

a filler composition comprising a modified polyhedral oligomeric silsesquioxane filler; 

and 

a curing system. 

2. (Original) The composition of claim 1, wherein the resin composition 
comprises an acrylate or methacrylate resin. 

3. (Original) The composition of claim 2, wherein the resin composition further 
comprises 2-hydroxyethyl methacrylate, 2-hydroxypropyl methacrylate, ethylene glycol 
methacrylate, diethylene glycol methacrylaie, tri(ethylene glycol) dimethacrylate, 
tetra(ethylene glycol) dimethacrylate, butanedioldimethacrylate, dodecanedioldimethacrylate, 
1,6-hexanedioldimethacrylate, or a mixture comprising at least one of the foregoing 
methacrylate monomers. 

4. (Original) The composition of claim 1 , wherein the resin composition 
comprises polyurethane dimethacrylate, diurethane dimethacrylate, polycarbonate 
dimethacrylate, ethoxylated bisphenol A dimethacrylate, 2,2'-bis [4-(3-methaciyloxy-2- 
hydroxy propoxy)-phenyl]-propane, or a mixture comprising at least one of the foregoing 
resins. 

5. (Original) The composition of claim 1, wherein the modified polyhedral 
oligomeric silsesquioxane filler comprises at least one functional group reactive with the resin 
composition, 

6. (Original) The composition of claim 5, wherein the reactive group comprises 
halide, alcohol, amine, isocyanate, acid, acid chloride, silanol, silane, arryl, methacryl, olefin, 
epoxy, or a mixture comprising at least one of the foregoing reactive groups. 
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7. (Original) The composition of claim 5, wherein the reactive group comprises 
an acryl or mcthacryL 

8. (Original) The composition of claim 5, wherein the reactive group comprises 
an alkoxysilane, a styrene, an olefin, an epoxy, a chlorosilane, an amine, an alcohol, a phenol, 
aphospbine, a norboraenyls, anitrile, an isocyanate, a halide, an ester, or a mixture 
comprising at least one of the foregoing reactive groups. 
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9. (Currently Amended) The composition of claim 1 , wherein the modified 
polyhedral oligomeric silsesquioxane filler is the reaction product of 

a polyhedral oligomeric silsesquioxane monomer according to the formula 
R 7 T4D 3 (OY)a, wherein R is Ci-C 24 straight, branched, or cyclic alkyl, C1-C24 aromatic, 
alkylaryl, or arylakyl, wherein the alkyl or aromatic is optionally substituted with C1-C5 alkyl, 
halo, CrC* alkoxy, Ci-C^perhaloalkyl, or a combination comprising at least one of the 
foregoing substitutions; T Is siOj « ; D is SiO: and Y is an organic group comprising an epoxy 
functional group; or 

a polyhedral oligomeric silsesquioxane monomer according to the formula B^. m T n Y m 
wherein R is C1-C24 straight, branched, or cyclic alkyl, C1-C24 aromatic, alkylaryl, or arylakyl, 
wherein the alkyl or aromatic is optionally substituted with Ci-C 6 alkyl, halo, Ci-C^alkoxy, 
Ci-Csperhaloalkyl, or a combination comprising at least one of the foregoing substitutions; n 
is 6, 8, 10, or 12; m is 1 to n; T is S1O1.5; and Y is an organic group comprising an epoxy 
fractional group; and 

a (meth)acrylic acid, or a hydroxy (meth)acrylate of the formula 




wherein q and r art independently integers from 1 to 6; G is a substituted or unsubstituted Cr 
C 33 alkyl, substituted or unsubstituted aryl group, or (Ci-C$) alkyl-oxy-(Ci-C 6 ) alkyl; and R l is 
hydrogen or methyl, wherein the substitution is linear or branched, saturated or unsaturated 
Ct-Cu alkyl; Ci-Cu alkoxy; cyclic C3-C7 alkyl; halogens; ester groups; ether groups; amide 
groups; aryl; or a combination comprising at least one of the foregoing substitutions. 
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1 0. (Currently Amended) The composition of claim 1 , wherein the modified 
polyhedral oligomeric silsesquioxane filler is the reaction product of 

a polyhedral oligomeric silsesquioxane monomer according to the formula 
R 7 7MOY) 29 wherein R is Ci-C 24 straight, branched, or cyclic alkyl, CrC24 aromatic, 
alkyiaryl, or arylakyl, wherein the alkyl or aromatic is optionally substituted with Ci-C 6 alkyl, 
halo, Ci-C<5 alkoxy, Ci-C6perhaloalkyL, or a combination comprising at least on© of the 
foregoing substitutions; T is SiO t D is SiO: a nd Y is an organic group comprising a hydroxy j 
functional group, a phenol functional group, or a carboxyl functional group; or 

a polyhedral oligomeric silsesquioxane monomer according to the formula R*-mT n Y m 
wherein R is Ci-C^ straight, branched, or cyclic alkyl, Ct-C^ aromatic, alkylaiyl, or arylakyl, 
wherein the alkyl or aromatic is optionally substituted with C^Ca alkyl, halo, Ci-C^alkoxy, 
Ci-Qperhaloalkyl, or a combination comprising at least one of the foregoing substitutions; n 
is 6, 8, 10, or 12; m is 1 to n; T is SiO^; and Y is an organic group comprising a hydroxy 
functional group, a phenol functional group, or a carboxyl functional group; and 

a compound comprising both (meth)acrylate functionality and epoxy functionality. 

1 1 . (Original) The composition of claim 1 , wherein the composition further 
comprises a polyhedral oligomeric silsesquioxane filler. 

12. (Original) The composition of claim 1, wherein the filler composition further 
comprises fumed silica, colloidal silica, aluminosilicate glass, fluoroaluminosilicate glass, 
silica, quartz, strontium silicate, strontium borosilicate, lithium silicate, lithium alumina 
silicate, amorphous silica, ammoniated or deammoniated calcium phosphate, alumina, 
zirconia, tin oxide, titania, or a mixture comprising at least one of the foregoing fillers. 

13. (Original) A method for the production of a dental restoration, comprising 
applying the composition of claim 1 to a site on a tooth to be restored; and curing the 
composition. 

S 
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14. (Original) The method of claim 1 3, wherein the resin composition comprises 
an acrylate or methacrylate resin. 

15. (Original) The method of claim 13, wherein the resin composition comprises 
polyurethane dimethacrylate, dim-ethane dimethacrylate, polycarbonate dimethacrylate, 
ethoxylated bisphenol A dimethacrylate, 2,2'-bis [4-(3-metliacryloxy-2-hydroxy propoxy)- 
phenyl]-propane, or a mixture comprising at least one of the foregoing resins. 

1 6. (Original) The method of claim 1 5, wherein the resin compositi on further 
comprises 2-hydroxyethyl methacrylate, 2-hydroxypropyl methacrylate, ethylene glycol 
methacrylate, diethylenc glycol methacrylate, tri(ethylene glycol) dimethacrylate, 
tetra(ethylene glycol) dimethacrylate, butanedioldimethacrylate, dodecanedioldimethacrylate, 
1 ,6-hexanedioldimethacrylate, or a mixture comprising at least one of the foregoing 
methacrylate monomers. 

17. (Original) The method of claim 13, wherein the modified polyhedral 
oligomeric silsesquioxane filler comprises at least one functional group reactive with the resin 
composition. 

18. (Original) The method of claim 17, wherein the reactive group comprises 
halide, alcohol, amine, isocyanate, acid, acid chloride, silanol, silane, acryL methacryl, olefin, 
epoxy, or a mixture comprising at least one of the foregoing reactive groups. 

1 9. (Original) The method of claim 17, wherein the reactive group comprises an 
acryl or methacryl. 

20. (Original) The method of claim 17, wherein the reactive group comprises an 
allcoxysilane, a styrene, an olefin, an epoxy, a chlorosilane, an amine, an alcohol, a phenol, a 
phosphine, a norbornenyls. a nitrile, an isocyanate, a halide, an ester, or a mixture comprising 
at least one of the foregoing reactive groups. 
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2 1 . (Currently Amended) The method of claim 1 3, wherein the modified 
polyhedral oligomeric silsesquioxane filler is the reaction product of 

a polyhedral oligomeric silsesquioxane monomer according to the formula 
R 7 T4D 3 (OY)3, wherein R is C1-C24 straight, branched, or cyclic alkyl, Ci-Cat aromatic, 
alkylaryl, or aiylakyl, wherein the alkyl or aromatic is optionally substituted with Ct-C<j alkyl, 
halo, C1-C6 alkoxy, Ci-C 6 perhaloalkyl, or a combination comprising at least one of the 
foregoing substitutions; JJsM^s;.3LL^ is an organic group comprising an epoxy 

functional group; or 

a polyhedral oligomeric silsesquioxane monomer according to the formula RnnnTnYm 
wherein R is C1-C24 straight, branched, or cyclic alkyl, C1-C24 aromatic, alkylaryl, or arylakyi, 
wherein the alkyl or aromatic is optionally substituted with Ci-C 6 alkyl, halo, CrCe alkoxy, 
Ci-C 6 perhaloalkyl, or a combination comprising at least one of the foregoing substitutions; n 
is 6, 8, 10, or 12; m is 1 to n; T is SiOi.*; and Y is an organic group comprising an epoxy 
functional group; and 

a (meth)acrylic acid, or a hydroxy (meth)acrylate of the formula 




wherein q and r are independently integers from 1 to 6; G is a substituted or unsubstituted Ci- 
C33 alkyl, substituted or unsubstituted aryl group, or (C]-Q>) alkyl-oxy-(C r C<i) alkyl; and R 1 is 
hydrogen or methyl, wherein the substitution is linear or branched, saturated or unsaturated 
C1-C12 alkyl; C1-C12 alkoxy; cyclic C3-C7 alkyl; halogens; ester groups; ether groups; amide 
groups; aryl; or a combination comprising at least one of the foregoing substitutions. 
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22. (Currently Amended) The method of claim 1 3, wherein the modified 
polyhedral oligomeric silsesquioxane filler is the reaction product of 

a polyhedral oligomeric silsesquioxane monomer according to the formula 
R 7 T4D 3 (OY)3, wherein R is Ct-C 2 4 straight, branched, or cyclic alkyl, d-C 2 4 aromatic, 
alkylaryl, or arylakyl, wherein the alkyl or aromatic is optionally substituted with Ci-Ce alkyl, 
halo, Ci-C s alkoxy, Ci-Ceperhaloalkyl, or a combination comprising at least one of the 
foregoing substitutions; Ii§_&QuJ P m SiO; ami Y is an organic group comprising a hydroxy 
functional group, a phenol functional group, or a carboxyl functional group; or 

a polyhedral oligomeric silsesquioxane monomer according to the formula Rn-mTnYm 
wherein R is C1-C24 straight, branched, or cyclic alkyl, Ct-Cw aromatic, alkylaryl, or arylakyl, 
wherein the alkyl or aromatic is optionally substituted with Ci-C 6 alkyl, halo, d-C s alkoxy, 
CrCsperhaloalkyl, or a combination comprising at least one of the foregoing substitutions; n 
is 6, 8, 10, or 12; m is 1 to n; T is SiOi. 5 ; and Y is an organic group comprising a hydroxy 
functional group, a phenol functional group, or a carboxyl functional group; and 

a compound comprising both (meth)acrylate functionality and epoxy functionality. 

23 . (Original) The method of claim 1 3, wherein the composition further comprises 
a polyhedral oligomeric silsesquioxane filler. 
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24. (Original) The method of claim 13, wherein the filler composition further 
comprises fumed silica, colloidal silica, alumiiiosilicate glass, fluoroaluminosilicate glass, 
silica, quartz, strontium silicate, strontium borosilicate, lithium silicate, lithium alumina 
silicate, amorphous silica, ammoniated or deammoniated calcium phosphate, alumina, 
zirconia, tin oxide, titania, or a mixture comprising at least one of the foregoing fillers. 

25 . (Original) A dental restoration, comprising the cured composition, of claim 1 . 

26. (Original) The restoration of claim 25, wherein the resin composition 
comprises an acrylate or methacrylate resin. 

27. (Original) The restoration of claim 25, wherein the resin composition 
comprises polyurethane dimethacrylate, diurethane dimethacrylate, polycarbonate 
dimethacrylate, ethoxylated bisphenol A dimethacrylate, 2,2'-bis [4-(3-methacryloxy-2- 
hydroxy propoxy)-phenyl] -propane, or a mixture comprising at least one of the foregoing 
resins. 

28. (Original) The restoration of claim 27, wherein the resin composition further 
comprises 2-hydroxyethyl methacrylate, 2-hydroxypropyl methacrylate, ethylene glycol 
methacrylate, diethylene glycol methacrylate, tri(ethylene glycol) dimethacrylate, 
tetra(ethylene glycol) dtoethacrylate.butanedioldimethacrylate, dodecanedioldimethacrylate, 
1,6-bexanedioldimethacrylate, or a mixture comprising at least one of the foregoing 
methacrylate monomers. 
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29. (Currently Amended) The restoration of claim 25, wherein the modified 
polyhedral oligomeric silsesquioxane filler is the reaction product of 

a polyhedral oligomeric silsesquioxane monomer according to the formula 
R7T 4 D 3 (OY) 3l wherein R is C1-C24 straight, branched, or cyclic alkyl, C r C24 aromatic, 
alkylaryl; or arylakyl, wherein the alkyl or aromatic is optionally substituted with Ci-C$ alkyl, 
halo, Ci-C$ alkoxy, Ci-Ceperhaloalkyl, or a combination comprising at least one of the 
foregoing substitutions; T is SiO jj: D isjiiO: and Y is an organic group comprising an epoxy 
functional group; or 

a polyhedral oligomeric silsesquioxane monomer according to the formula R^TnYm 
wherein R is Ct-C24 straight, branched, or cyclic alkyl, CVC24 aromatic, alkylaryl, or arylakyl, 
wherein the alkyl or aromatic is optionally substituted with Ci-C 6 alkyl, halo, Ci-C6 alkoxy, 
Ci-C 6 perhaloalkyl, or a combination comprising at least one of the foregoing substitutions; n 
is 6, 8, 10, or 12; m is 1 to n; T is SiOis; and Y is an organic group comprising an epoxy 
functional group; and 

a (meth)acrylic acid, or a hydroxy (meth)acrylate of the formula 




wherein q and rare independently integers from 1 to 6; G is a substituted or unsubstituted Ci- 
C33 alkyl, substituted or unsubstituted aryl group, or (Ci-C 6 ) aikyl-oxy-(d-C 6 ) alkyl; and R 1 is 
hydrogen or methyl, wherein the substitution is linear or branched, saturated or unsaturated 
C1-C12 alkyl; C1-C12 alkoxy; cyclic C3-C7 alkyl; halogens; ester groups; ether groups; amide 
groups; aryl; or a combination comprising at least one of the foregoing substitutions. 
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30. (Currently Amended) The restoration of claim 25, wherein the modified 
polyhedral oligomeric silsesquioxane filler is the reaction product of 

a polyhedral oligomeric silsesquioxane monomer according to the formula 
R 7 TJ>3(OY) 3 , wherein R is C1-C24 straight, branched, or cyclic alkyl, Ci-Qw aromatic, 
alkylaryl, or arylakyl, wherein the alkyl or aromatic is optionally substituted with Ci-C 6 alkyl, 
halo, CrCo alkoxy, Ci-Ceperhaloalkyl, or a combination comprising at least one of the 
foregoing substitutions; T is Sip, < ; D is SiO: a nd Y is an organic group comprising a hydroxy | 
functional group, a phenol functional group, or a carboxyl functional group; or 

a polyhedral oligomeric silsesquioxane monomer according to the formula Rn.,„T fl Ym 
wherein R is C1-C24 straight, branched, or cyclic alkyl, Ci-C 24 aromatic, alkylaryl, or arylakyl, 
wherein the alkyl or aromatic ia optionally substituted with Ci-Cc alkyl, halo, Ci-C 6 alkoxy, 
Ci-Csperhaloalkyl, or a combination comprising at least one of the foregoing substitutions; n 
is 6, 8, 10, or 12; m is 1 to n; T is SiOt.s; and Y is an organic group comprising a hydroxy 
functional group, a phenol functional group, or a carboxyl functional group; and 

a compound comprising both (meth)acrylate functionality and epoxy functionality. 

31 . (Original) A dental restorative composition comprising: 
a modified polyhedral oligomeric silsesquioxane resin; and 

a curing system. 

32. (Original) The composition of claim 31, further comprising a filler 
composition. 

33 . (Original) The composition of claim 32, wherein the filler composition 
comprises a modified polyhedral oligomeric silsesquioxane filler. 
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34. (Original) The composition of claim 33, wherein the filler composition further 
comprises fUmed silica, colloidal silica, aluminosilicate glass, fluoroaluminosilicate glass, 
silica, quartz, strontium silicate, strontium borosilicate, lithium silicate, lithium alumina 
silicate, amorphous silica, ammoniated or deammoniated calcium phosphate, alumina, 
zirconia, tin oxide, titania, or a mixture comprising at least one of the foregoing fillers. 

35. (Original) The composition of claim 31, further comprising a polymeri^ahle, 
ethylenically unsaturated resin composition. 
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